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$( \frac{d}{dx}\underline’\underline,+a_{1}\frac{d}{dx}+a_{0})f=0$ , $a_{1},$ $a_{0}\in \mathrm{C}$
$a^{\frac{}{1},}’-4a_{0}\neq 0$ .
$f=\exp(\alpha x)$ $f=\exp(\beta x)$
$\alpha,\beta$ , $s\underline’+a_{1}s+a_{0}=0$ 2 .











: $x=c$ , $a_{r}(x)=0$ , $x=c$





















. $\partial$ , $x$ , $\partial x=x\partial+1$
. $\frac{d}{dx}$ $\partial$ , $D$
.





, $D$ $\ell$ , $x$ $x^{v}$
, $x$ $\theta$ .
$x^{v}\ell$ $=$ $\sum_{i=0}^{N}x^{i}p_{i}$ (
$=$ $p_{0}(\theta)+xp_{1}(\theta)+x^{2}p_{2}(\theta)+\cdots$
$p_{i}(\theta)$ , $\theta$ . $p0$ $\ell$ rank
$\ell f=0$ $x=0$ (Regular singularity)
. $x=0$ .
1 $p\mathrm{o}(s)=0$ ,
. $\rho$ $p\mathrm{o}(s)=0$ , $c_{k},$ $(k=0,1,2, \ldots)$
$c_{k+N}p_{0}( \rho+k+N)+\sum_{i=1}^{N}c_{k+N-j}p:(\rho+k+N-i)=0$ , $c_{0}=1$ (1)
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,
$. \sum_{k=0}^{\infty}c_{k}.x^{\rho+k}.$ , $p\mathrm{o}(\rho)=0$ (2)





$x\vdash+t^{-1}y$ , $\partial_{x}\succarrow t\partial_{y}$ (3)
. $\theta_{x}=x\partial_{x}$ $t$. {--#-.$\cdot$ $f*\cdot-$ , $\theta_{y}=y\partial_{y}$
. $\theta$ . xv
, $t$ , $t$ $P\mathrm{o}$
. $f(x)$ . $f(yt^{-1})$ $t$ . $tarrow+\infty$
$P\mathrm{o}(\theta_{y})$ . $P\mathrm{o}$ $t$
, .
$l\in D$ (3) , $t$ $P\mathrm{o}(\theta)$
, in(-l,l)(\ell ) ( $y,$ $\partial_{y}$ $x,$ $\partial_{x}$ ).
$\ell$ (-1, 1) .
, $p0(s)=0$ , 1
.
$\ell=\theta\underline’-x(\theta+1/2)\underline’$
. $P\mathrm{o}(s)=s\underline’$ . $s=0$
$f_{1}(x)=1+( \frac{1}{2})\underline’ x+\underline’\frac{(\frac{1}{})(\frac{3}{})}{2^{2}}\underline’\underline’\underline’ x\underline’+\cdots$
. ,
$f_{2}(x)=(1+( \frac{1}{2})\underline’ x+\cdots)\log x+\frac{1}{2}x+\cdots$
.
$\log x$ . ( 19
).
2 $\ell f=0$ $\backslash$ $x=0$ ,





$N$ $x^{a}(\log x)^{k}$ , , ${\rm Re}\alpha$ ,
$k$ , ${\rm Im}\alpha$ , ,
. $f$ $N$ , in(f) $f$
. .
3 $\ell f=0$ $x=0$ , rank
$f1,$ $\ldots,f_{r}\in N$ .
.
1. $\mathrm{i}\mathrm{n}(f_{\dot{l}})$ in(-l,l)(\ell ) .








$D=\mathrm{C}\langle x_{1}, \ldots, x_{n}, \partial_{1}, \ldots,\partial_{n}\rangle$
.
$\ell_{1}f=\cdots=\ell_{m}f=0$ , $\ell_{:}\in D$
$\ell_{1},$
$\ldots$ , \ell $D$ $I=D\cdot\{\ell_{1}, \ldots,\ell_{m}\}$
.
.
$\mathrm{o}\mathrm{r}\mathrm{d}(u,v)(x^{\alpha}\partial^{\beta})=u\cdot\alpha+v\cdot\beta$, $u,$ $v\in \mathrm{R}^{n},$ $u+v\geq 0$ (4)
$\ell=\sum_{(\alpha,\beta)\epsilon E}c_{\alpha,\beta}x^{\alpha}\partial^{\beta}\in D$ ,
$\mathrm{i}\mathrm{n}_{(u,v)(\ell)\sum_{\mathrm{O}\mathrm{I}\mathrm{d}_{(u,v)}(\ell)=u\alpha+v\beta}}=,$ $(\alpha,\beta)\epsilon Bc_{\alpha},\rho x^{a}\xi^{\beta}$
(5)
, $u+v=0$ $\xi=\partial$ $\text{ }$ . 1
.
12
$I$ , holonomic , in(o,l)(I) $n$
. $D$ $D/I$ (
)
, $D/I$ regular holonomic .
Regular holonomic , Deligne, Kashiwara, Kawai Mebkhout
1970 1980 . $D$
, $D$ ,
Oaku [4] 1990 , $D$





4(Oaku 1993, Takayama 1994) $w\in \mathrm{R}^{n}$ .
$I$ $\prec(-w,w)$ $G$ in(-w,w)(G)
in(-u”w)(I) . $\prec(-w,w)$
$C$’ , $D$ ( $V$ -homogenization )
Buchberger .
, $w$ generic . $\mathrm{i}\mathrm{n}(-w,w)(I)=\mathrm{i}\mathrm{n}\mathrm{t}-w^{l},w^{l})(I)$




$\theta_{n}$ . , $\theta_{\dot{*}}$
$p_{1}(\theta),$ $\ldots,p_{L}$ ( ,
. $p_{1}(s)=\cdots=p_{L}(s)=0$
$\rho_{1},$ $\cdots$ , \rho $\text{ }$ .
$N_{u\prime}=\mathrm{C}[[\mathrm{Z}^{n}\cap C_{w}^{*}]][x^{\rho_{1}}, \ldots, x^{\rho_{m}},\log x_{1}, \ldots, \log x_{n}]$
. 3 .
5(Saito, Sturmfels, Takayama, 2000, [8, Chapter 2]) $D/I$ regular
holonomic , $N_{w}$ $I$ $mnk$
. , .
1. in(f in(-w, $u’$ ) $(I)$ .











: $a,$ $b,$ $b’$ .
\mbox{\boldmath $\theta$}x2-x(\mbox{\boldmath $\theta$}x+\mbox{\boldmath $\theta$}y+a)(\mbox{\boldmath $\theta$} $+b$),
$\theta_{y}^{2}-y(\theta_{x}+\theta_{y}+a)(\theta_{y}+b’)$
, $xy(1-x)(1-y)(1-x-y)=0$ .
4 $w=(1,1)$ cone $C_{w}$ , .
$D \cdot\{\theta_{x}^{2}, \theta\frac{}{y},,\}$ . .
$f_{1}$ $=$ $\underline{1}+\cdots$
$f_{2}$ $=$ $\underline{\log x}+\cdots$
$f_{3}$ $=$ $\underline{\log y}+\cdots$

















. 1995 Cheater’s homotopy
[9], [11] .
1. 2 .







, 20 . Hukuhara [1] brrittin [10]
. M.Hoej Maple DEtool
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